major cause of treatable blindness, [5] [6] [7] being one of the five priorities of the global initiative "VISION 2020" for the elimination of avoidable visual impairment. [8] [9] [10] The prevalence of visual problems is not distributed uniformly throughout the world. About 90% of visually impaired people are living in developing countries. [11] The prevalence rates of visual impairment in children worldwide are variable from low as 2.72% in South Africa to high as 25 .1% in India. [12, 13] The prevalence of refractive errors reported by the study of primary schoolchildren in Saudi Arabia equal to 13.7%, [14] a research conducted in Iran demonstrated that the prevalence rate of refractive errors is 3.8% of participants. [15] In Iraq, one available published study demonstrated that the prevalence rate of refractive errors among primary schoolchildren in urban of Erbil city (North of Iraq) is equal to 19.6%. [16] Knowledge about the prevalence and causes of visual impairment would be of great help in planning public health strategies and development of appropriate policies on human resources and infrastructure. [17] Such information may also help in the development of screening programs that aimed at preservation of visual health. [18] The present study aims to obtain information about the prevalence of visual impairment among primary schoolchildren in Kufa city and to identify some factors associated with decreased VA in the sample.
MaterIals and Methods

Study design
This was a cross-sectional study of VA covering 630 primary schoolchildren in Kufa city.
Setting
the study was carried out at 14 primary schools of both sexes in Kufa city during March 1 to April 15, 2017.
Subjects and sampling
The studied sample was children between the ages of 6-15 years of 14 schools about 9% of 154 governmental schools existing in Kufa city.
Target population comprised 49,691 primary schoolchildren in Kufa city according to education directorate in Al-Najaf governorate in 2017, 14 primary schools were randomly selected using random digit table. A required sample size of pupils (750) was randomly selected from 14 primary schools. The list of the children from the respective schools was used as a sampling frame; the random selection of pupils from each grade was done using systematic random sampling method. Forty-five pupils were selected from each school using the school records. From these records, nine pupils from the first three grades and six from the last three grades were chosen and if the selected name was absent or refused to participate, the next name in the list was taken.
The sample size was done on the basis of the following equation: n = N/1 + N (e) 2 [15] Where n = sample size, N = population size, e = level of precision, n = 49691/1 + 49691 (0.05) 2 , n = 396.9 i.e., 400.
Regarding nonresponse rate, 10% (75 pupils) of the proposed sample (750 pupils) were nonresponders, leaving behind 675 participants. In addition to the 45 pupils that were included in the pilot study were excluded, so the final number was 630 pupils.
Data collection
Information was obtained by the investigator through interviewing the pupils, their teachers, and from the pupil's school records using questionnaire designed, especially for this study and validated by a panel of 5 experts in the field. Information was obtained by the investigators through interviewing the pupils, their teachers, and from the pupil's school records. Then, the investigators examined each pupil's vision using standard Snellen E chart.
The study questionnaire includes the demographic data that are used to assess personal and family factors that include children's general characteristics such as age, gender, residency, grade, history of chronic diseases, a family history of using spectacles among parents or siblings, and socioeconomic status scale (SESS). SESS is defined in terms of standard sociological paradigm consisting of three components: Occupation, education, and income. [19] The final score of SESS ranges from (0-100), in which a score of <50 represents a low socioeconomic class; a score of 50-69 represents a medium socioeconomic class; and a score of 70 or more represents a high socioeconomic class.
Measurement of visual acuity
VA was measured in a properly illuminated room using Snellen E chart at a distance of 6 m. The investigators explained to the pupil that they will point on the letters on the different lines on the chart, and the direction of each optotype simply as up, down, to the door, and to the window. If the pupil wears spectacles, he or she was examined with and without it. Both the eyes of student were examined alternatively when he or she can no longer distinguish at least half of the letters on a line that is considered the smallest line that they can see. The degree of decreased VA of the worst eye was recorded. If the pupil cannot read the largest letters of the chart, the investigator asks him/her to walk toward the chart; the distance at which he/she begun to read the large letters is recorded as the top number. If the pupil cannot see the largest letters at any distance, the investigator holds her fingers in front of his/her eyes and records his/her vision as the farthest distance at which he/she can count her fingers. If the pupil is unable to count fingers, the investigator waves a hand in front of his/her eyes to find out if he/she can perceive the movement. If he/she perceives it, this was recorded as H. M. (Hand Movements). If the pupil is unable to detect hand movement, shine a test light into his/her eyes and ask if he or she perceives it. This was recorded as "L. P." (Light Perceived) or "N. L. P." (No Light Perceived).
Definitions
The definitions used in the current study follow those given in the International statistical classification of diseases, injuries and causes of death, 10 th revision (ICD-10): H54 (9) where:
Visual impairment is defined as low vision as well as blindness, low vision means VA of <6/18, but ≥3/60, or a corresponding visual field loss to <20° in the better eye with best possible correction (categories 1 and 2), blindness means VA of <3/60 or a corresponding visual field loss to <10° in the better eye with best possible correction (categories 3, 4, and 5). [20] In this study, no correction was used because it was difficult to obtain it, and for this, low vision was considered as VA of 6/18 or less.
Pilot study
A pilot study on 45 pupils was conducted to check children's understanding of instrumental items, to determine the instrument reliability and to obtain a preliminary estimate of the time required for the filling questionnaire form and examination. It revealed that the time required for taking the required data and eye the examination is enough as planned by the investigator, that is, during the classes' time, with no further adjustment on the questionnaire.
Official approval and ethical issues
The researcher took approval from Al-Najaf Education Directorate involved in the study before the collection of data. Written consents from the parents and verbal consents were required from all participating students.
Statistical analysis
Statistical Package for the Social Science, SPSS, (version 20, IBM, Chicago, Illinois) program was used for data entry and analysis. The results were represented through basic descriptive statistics, which include: frequency tables, percentages, means and standard deviations. Chi-square test for dependence was used whenever applicable. P ≤ 0.05 was considered statistically significant.
results
The studied sample comprised 630 primary school pupils, of which 428 (67.9%) were male and 202 (32.1%) were female. The age of participants ranges from 6 to 15 years (mean, 8.4 ± 3.6). According to their residency, half of them live in urban areas and another half in rural areas. Classification of pupils according to their socioeconomic status revealed that 318 (50.5%) were from low, 265 (42%) were from middle, and 47 (7.5%) were from high socioeconomic class. From the total participants, 533 (84.6%) students with normal (VA = 6/6), 97 (15.4%) students with decreased (VA <6/6) [ Table 1 ]. Table 2 showed the distribution of the studied students according to the sociodemographic characteristics. Regarding the age, it was found that majority 81/97 (84.5%) of children with decreased VA were under and equal to the age of 10 years with a highly significant statistical difference (χ 2 = 28.028, P = 0.0001). It was found that higher percentage of students with decreased VA were male (58.8%); however, females were more likely to have decreased vision than male because of 40/162 female students had decreased VA in comparison to 57/371 male students, statistical analysis showed a significant relationship (χ 2 = 4.429, P = 0.0353).
It was found that most of the students with decreased VA live in rural areas (60, 61.2%) with a significances statistical association (P = 0.01). Of all the pupils examined in grades 1-6, the higher rate of decreased VA was shown in the second grade (24.7%); however, grade was not statistically significant (P = 0.265). Among students with decreased VA, 61 (62.9%) of low, 30 (30.1%) of middle, 6 (6.1%) of high socioeconomic status, statistical analysis showed a significant association (P = 0.028). The majority of students with decreased VA had a positive family history of eye disease 56 (57.7%), a highly significant statistical difference was found between family history of using spectacles and VA (P = 0.006).
The overall prevalence of low vision (VA ≤6/18) among the studied sample was 5.4% (34/630), low vision was higher among females 15 (58.8%) than males 40 (41.2%), statistically, there is a significant difference (P = 0.031), in students with low vision, rural residency was higher 19 (55.9%) than urban residency 15 (44.1%) although there was no significant association (P = 0.373). There was no significant association between socioeconomic status and family history of using spectacles with low vision (P = 0.431, 0.146), respectively [ Table 3 ].
Eleven pupils (11.3%) of those whose found to have decreased VA wore eyeglasses, while 86 (88.7%) did not wear eyeglasses. Squint was found in 14 pupils (2.2%) of the sample.
dIscussIon
Reduced VA can negatively impact the child's ability to learn and sometimes it can be very difficult to distinguish this from mental problem. Poor academic performance, lack of motivation in schooling, and dropping out of school can be prevented when the cause is related to poor vision. [21] Any student with vision worse than 6/9 Snellen acuity was considered to have visual impairment. This is because lack of correction method, however, there are many screening criteria among which are the Danish Assistance to the National Program for Control of Blindness (DANPCB) vision screening program which uses the VA Snellen 6/9 E chart. [22] DANPCB screening criteria are more suitable for schoolchildren because VA of 6/18 or worse is already grossly subnormal for schoolchildren. [22] In the present study, the prevalence rate of decreased VA and poor vision was 15.4% and 5.4%, respectively, among the examined 630 primary schoolchildren. The prevalence of visual impairment was higher than that reported by studies conducted in Saudi Arabia, 13.7%; [14] Iran, 3.8%; [15] Malaysia, 7.7%; [23] Nepal, 8.6%; [24] South Africa, 2.7%; [13] and lower than those reported by other studies conducted in North of Iraq, 19.6%, [16] Qassim Province, Saudi Arabia, 18.6%, [25] and Qatar, 19.7%. [26] This variation in prevalence could be attributed to differences in sampling methods, operational definitions, size of screened populations, and the geographical areas.
Although many studies showed that the prevalence of visual impairment increases with increased age. [23, [27] [28] [29] [30] These findings are in contrast to that of the present study, where 84.5% of the pupils are under and equal to 10 year old. These differences could be due to the age distribution of the studied sample, where majority 460/630 (73.2%) are below 11 years old. According to grade distribution of the students, it was found that the highest rate of VA reduction (24.7%) was among the second-grade students, although there are no significant differences; a previous Vietnamese study in 2014 reported that rate of myopia was increased in higher grades, [31] whereas our findings could also be explained by sample distribution of the grade where 60% of studied students in 1 st -3 rd grade and 40% in 4 th -6 th grade.
The present study found that the prevalence of decreased VA and poor vision are significantly higher among female students than males, this finding agrees with other studies [14, 26, 32, 33] and disagrees with a study conducted in Ethiopia that showed no significant sex differences. [34] Higher prevalence rates of decreased vision among females may be due to women's eyes have a shallower anterior chamber depth, and shorter axial length than those of men, hence a higher probability of being hyperopic. [35] In this study, the prevalence rate of reduced VA was higher among rural children. This is similar to findings of a study conducted in Saudi Arabia by Al Wadaani et al. in 2013, [14] while it contradicts to that reported by others. [12, 23, 24] The current finding may be due to neglect, poverty, lack of access to medical services, and low educational background in rural areas.
Few population-based studies have investigated the role of socioeconomic factors in the development of visual impairment. [36] It was found that the prevalence of visual impairment is significantly higher in low socioeconomic status than those of middle and high status. This finding was compatible with that of a study done in Ethiopia, [34] which showed that family incomes of most children with reduced vision are low. Our finding may be due to the inability of the parents to get balanced diet to their children which may contribute to decreased VA, [37] also children of lower socioeconomic status could be spend longer time of studying their lessons in badly illuminated, crowded rooms, in addition to that, poverty could be lead to ignorance of child's health.
There is certain genetic factors influence the development of refractive errors, and the relation between refractive errors in parents and their siblings rather than would be expected by chance, [38, 39] myopic parents are much more likely than nonmyopic parents to have myopic children. [40] Pervious researches [41] [42] [43] showed a significant association between refractive errors and positive family history. All these researches agree with the results that found in this study of a significant statistical association between reduced vision and positive family history of spectacle wearing.
Higher percentage (88.7%) of visually impaired pupils did not wear glasses in contrast to (11.3%) who wore glasses. In an Egyptian study, [44] 42.3% of the examined pupils wore glasses and 57.7% did not wear glasses. The higher rate of not wearing spectacle among visually disabled children might be due to poor knowledge about the importance of wearing glasses and its effects on the progression of vision deterioration. One of the limitations of the current study is lacking of corrective glasses, hence we cannot differentiate the type of refractive errors in the students, also it is a cross-sectional study, and so casual relationships cannot be inferred.
conclusIon
The prevalence of decreased VA among primary schoolchildren in Kufa city was 15.4%, whereas decreased VA is significantly higher in younger age group (≤10 years), female gender, rural residency, lower socioeconomic status, and those of positive family history of wearing spectacles. Female gender is significantly associated with low vision.
It is necessary to provide effective health education and trained staff in the school environment to do a quick and simple test for newly enrolled primary schoolchildren and to provide education of the parents and teachers about the importance of wearing spectacles of visually impaired students to prevent further deterioration of their vision. It is important to quantify the disadvantages of attending school with decreased VA. Early diagnosis and proper management through public health measures can improve the ocular health status of schoolchildren. The current results need more attention by Ministry of Health for strengthening and effectively implementing school health services, also for regular screening of students' VA for the early detection of visual impairment, its causes, and treatment together with a governmental support for providing low-cost spectacles.
